Using the method of fuzzy cognitive mapping, this study explores stakeholder attitudes toward offshore wind energy. The survey was conducted with local communities of the Bay of Saint-Brieuc, where an offshore wind farm is under development. It was used to record the stakeholder perceptions of social, ecological, and economic impacts and the expression of expected compensation for negative impacts. Distribution and interaction among the data were analyzed through multiple correspondence analysis. Our study illustrates a gap between positive impacts associated with sustainable development perceived at the national level and more negative impacts perceived by local communities. The expression of expected compensation is dependent on the perceived impacts. This study highlights the place attachment of local stakeholders and thus suggests developing offshore wind farms with respect to territorial integrity and its heritage dimension in order to improve social acceptability.
Introduction

2
In the current global context, both politicians and society as a whole have reached a 3 consensus on the need to develop renewable energy (Wolsink, 2007) . The choice to 4 explore offshore wind energy is a fortunate thing, since this technology should partly 5 meet environmental challenges and amend conflicts of practices that onshore wind 6 farms have faced (Söderholm and Pettersson, 2011) . Despite this ambition, offshore 7 technology can also be a source of externalities for the host territory (Haggett, 2008) . 8 Ecological modifications, landscape amenities reduction, and the loss of exploitable 9 marine areas are some of the sources of conflict that may compromise the development 10 of this technology (Gill, 2005; Inger et al., 2009; Firestone et al., 2012) . These local 11 implications could explain the contradiction between a strong rate of acceptance at the 12 national scale and more contrasted opinions within territories in which offshore wind 13 farms are set up (Walker, 1995) . This gap was originally related to the ''Not In My Back
14
Yard'' (NIMBY) attitude but it turns out to be more complex and rather could be the 15 result of the technocratic dimension and the top-down approaches of the projects, which 16 involves a difficult consideration of local claims (Breukers and Wolsink, 2007 ; Devine- 17 Wright, 2005; Wüstenhagen et al., 2007) . 18 19 In France, several offshore wind farms are currently under development. Measures to 20 offset the impacts of the projects are planned in order to restore a balance between the 21 global dimension of the project, which only considers its positive effects (utility), and the 22 local dimension, which considers both its positive and negative externalities (Gobert, 23 2010). These measures are defined on a regulatory basis or on the basis of voluntary 24 agreements. On the one hand, the financial resources derived from an annual tax based 25 on electricity production will benefit municipalities, fisheries committees and 1 sustainable development projects. Ecological compensation should also result from the 2 Environmental Impact Assessment legal framework. On the other hand, measures are 3 negotiated with local stakeholders to offset the losses they suffer. These measures can 4 take the form of different actions -financial compensation, investments in public goods, 5 ecological restoration -and aim to maintain a certain level of well-being in the 6 population and to increase the social acceptability of the projects (Kermagoret et al., 7 2014). Equivalence is sought between the losses suffered by users and the gain coming 8 from compensation and we therefore require a better understanding of the impacts 9 associated with installation of offshore wind farms in France and in the world. 10 
11
The sources of impacts are heterogeneous within the population (Devine-Wright, 2009).
12
The authors agree on the importance of visual impact, more precisely the 13 industrialization of the landscape generated by the wind farms, as the main nuisance This paper seeks to obtain a new perspective on stakeholder attitudes toward offshore 14 wind energy, identifying the situations for which compensation is a suitable tool. The 15 study uses the fuzzy cognitive mapping method that allows the respondent to organize 16 and prioritize his speech using graphics support (Özesmi and Özesmi, 2004 (Meliadou et al., 2012) . This study focuses on local communities of the Bay of Saint-
20
Brieuc where an offshore wind farm is currently under development.
21
1 Q Methodology is a psychologic method developed to study people's subjectivity. The name "Q" comes from the form of factor analysis that is used to analyze the data. Normal factor analysis involves finding correlations between variables across a sample of subjects whereas Q analysis looks for correlations between subjects across a sample of variables (Watts and Stenner, 2005 These results can be used to find appropriate compensatory measures and to improve 11 the social acceptability of the projects. Indeed, the decision-making process will be more 
Materials & methods
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The planned offshore wind farm of the Bay of Saint-Brieuc 18 19 The Bay of Saint-Brieuc is one of the four sites selected for the implementation of 20 offshore wind farms, following the publication of a first national call for tenders in July The choice of an adequate compensatory scheme is conditioned by a minimum 4 regulatory requirement which requires offsetting the negative ecological impacts that 5 can not be avoided or reduced, the call for tenders' specifications requiring the 6 establishment of compensation for the environment and the pre-existing uses on the 7 territory and the need for social acceptance to complete the project. Sample selection: members of pre-identified local communities 10 11 Our paper focuses on the local communities of the Bay of Saint-Brieuc which could be widely represented by secondary residents of the east side of the Bay of Saint-Brieuc.
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Unlike previously defined communities, the visitor population is not a well-constructed 20 21 Fuzzy cognitive mapping 22 23 Articulation between qualitative and quantitative surveys is widely advocated to explore Here, the fuzzy cognitive mapping method is used to describe the impacts and Table 1 ). This step was performed by using the XLSTAT software package. Data sampling, complexity and heterogeneity of the cognitive maps 9 10 At first, complexity of the cognitive maps is analyzed on the basis of the number of The duration of our interviews varied widely (from a quarter of an hour to an hour and a 10 half, depending on the respondent). This variation is linked to the level of involvement 11 and the knowledge of impacts by each stakeholder. The stronger the involvement and 12 knowledge, the longer and more detailed the interview. This is the case for the opponent 13 community and some of the naturalists involved in the project. However, the knowledge 14 is much fuzzier and the involvement is almost non-existent for the visitor community, 15 leading to less complex maps.
17
The mean causality index was calculated for each map and defined as the cumulative 18 impact perceived. Overall, the average of the perceived cumulative impact in our sample Our sample being limited to groups of stakeholders that are a priori impacted by the 2 planned offshore wind farm, it was expected that we would observe globally negative 3 perceptions, i.e. a negative mean causality index. Although negative, the mean causality 4 index is close to 0 and the data set shows a great disparity, meaning that impacts are 5 distributed fairly evenly on both sides of the null value. The opponent community differs from other groups by its significantly negative 8 perception (only negative causality index). This result is logical since this community is 9 the only community which is truly constituted and whose interest is markedly against Clustering of concepts 23 24 1 variables are organized according to aspects of development, governance, uses, 2 landscape, and natural resources. Some reduced variables, relatively broad, are 3 expressed frequently through cognitive maps as the concept of ''ecosystem'' (expressed 4 by 42.5% of respondents) and the concept of ''landscape'' (65.8% of respondents). The 5 primary objective of the project, namely the production of electricity, is also widely 6 reported (35.6% of respondents). More specific issues also seem to mobilize 7 perceptions: impacts on tourism, fishing, and birds. We will see below how these terms 8 are used (in a negative or positive way) and how their occurrence is distributed in the 9 sampled population.
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Results and discussion 12 13 
Distribution and interaction among variables through Multiple Correspondence
14
Analysis (MCA) 15 
16
Variables used for the MCA are presented in Table 3 The distribution of reduced variables in Figure 4 reveals three main groups of variables.
22
First, because they are located above the origin point of the x-axis, the variables which Compensation does not appear to be an appropriate tool to mitigate these latter issues.
10
Lastly, impacts on uses and natural resources are also perceived rather negatively, even of impacts generated by the offshore wind farm since it is still at the project stage. Finally, it is also interesting to study the points of convergence between these different 6 communities, even if they at first appear well distinguished. In Figure 4 , some variables 7 appear at the interface of several local communities. Thus, the reduced variables 6 7 In conclusion, the findings make an original contribution to the literature dealing with Beyond these results, the study makes an interesting contribution to the existing 20 literature by directly questioning the suitability of the compensation principle for 21 increasing the social acceptability of the project. Thus, the results shows that, depending 22 on community attitudes, compensation may, (i) not be required since no negative impact 23 is perceived; (ii) not be the appropriate tool, and emphasis should instead be put on the 24 consultation process, or alternatively (iii) be a substantial lever for social acceptability 25 since negative socio-ecological impacts are perceived. However, when the compensation 1 principle seems suitable, the discourse is vague on how this tool must be employed. 
Conclusion
